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. We, Geougb HkRBBRT Eletohbe, of 
22, Glentilt Road, Eccksall, Sheffield, in 
the . Cotinty of York, a ' Buh-ject of the 
.King of Great Britain, and Metro- 

6 POUTAN-VlCKEiRS BliECTRICAI* COMPANY 

Limited , of 4, -Central Buildings-, in the 
City of Westminster, a British company, 
do hei-eby declare the nature of this 
invention to be as follows : — 

10 This invention relates to dynamo, elec- 
tric machines of the totally enclosed type, 
that is to say, machines wherein tihe 
working parts such as the field magnet 
and armature windings, the brusk gear 

15 and co-operating rotating parts and the 
rotor bearings are completely endos.ed by 
means of end bells or other encasing 
members. The object of tihe invention is 
to provide an improved air cooling sjs- 

20 t^m for such machines whereby efficient 
cooling may be- obtained, without the 
admission of .an* h:om the exterior to. the 
enclosed worlidn.g' parts-. 
According to the invention the cooling 

25 air is. passfed' through .passage' in the 
rotor which communicate witii inlet and 
outlet openings located within the bear- 
ings, that is* to say, openings formed in 
y?e shaft or end portions of the. rotor 

30 which project 'beyond the . bearings and 
the air passing through the passages , in 
tlie rotor is. prevented from entering the 
enclosed space containing the: working 
pftrts of the machine. In addition the 

85 yoke or frame of the machine* may be 
cooled by the . provision of one or more 
passages through which cooling air is 
passed. Preferably the yoke or frame is 
jacketed and is provided with projecting 

40 ridges which divide the jacket into a 
plurality of channels and inerease the 
[Price 1/.] 



cooling surfaces, and according to a 
further feature of the invention the yoke 
or frame of the machine is oast with rela- 
tively thick single or multiple helical 45 
ridges which provide ducts or channels 
(Bering long and restricted paths and a 
consequent high velocity for the cooling 
air. At the same time said helical ridges 
increase the strength of the yoke or frame 50 
_and add to the volume of magnetisable 
material therein. The cooling air may 
be passed through the rotor and through 
the jacket on the yoke or frame either in 
series or in parallel and for this purpose 65 
a fan may be employed which is 
advantageously mounted upon the rotor 
and enclosed within a protecting frame 
or .casing. ' . 

According to one arrangement the fan 60 
may be located at one end of ^e machine 
so that it draws air first through the air 
jacket and then through the rotor in 
series. According to another arrange- 
nient .the air may enter both the rotor 65 
and the yoke jacket at either end of the 
machine- and be drawn, therethrough in 
parallel by means of a fan located at the 
other end of the machine. 

• As previously set forth the oooling air 70 
may be passed through passages formed 
„in the rotor or through ijie comm-utator 
spider and the rotor spider- and in both 
cases, the rotor is. so constaructed that the 
air passing throiigh it cannot enter the 75 
entjlosed space containing, the working 
parts of the machine. 
Bated the 6th day of November, 1023. 

A,: s. cachemaille; 

Chartered Patent Agent. 80 
2i Norfolk Street, Strand, London, W-C. 
Agent for the Applicants. . 
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COMPLETE SPBCmOATION. 

Improvments in Dynamo Electric Machines. 



We, George Herbert Ejlbtcher, of 
22, Glentilt Road, Ecdle§aU, Sheffield, in. 
the CoTinty of Torfc a * subject of the- 
Kmg of Great Britain, and Metro- 

5 POLITAN-'VlOKERS BlBCTRIOAL CoMPANY 

LmiTBD, of 4, Central Buildings, in the 
City of Westminster, a British company, 
do hereby declare the nature of this 
invention and in what manner the same 

10 is to be performed, to be particularly 
described and ascertained in and by the 
follpjvino statement: — 
■ Tliis Invention relates* iio dynanio eieo- 
tric machines of the totally enclosed type, 

16 that is to say, machines wherein the 
working parts such as the field magnets 
and armature windings, the brush gear 
and co-operating rotatin|f parts and the 
rotor bearings are completely enclosed by 

20 means of end bells or other encasing 
members. The object of the invention is 
to provide an improved air cooling sys- 
tem for suoh machines wherein efficient 
cooling may be obtained without the 

25 admission oi air from the exterior to the 
enclosed working parts. 

It has been proposed for the pmrpose of 
cooling dynamo electric machines to pass 
air through the armature (body and dis- 

30 charge it outside the casing • in such 
manner that it does not come in contact 
with the working parts such as the wind- 
ings, oomnautator and brushes^ this being 
obtained by. enclosing such working parts 

35 at a commutator end by means of a fixed 
- end bell and . passing the cooling air 
through an inlet opening in the . shaft 
within the bearing i^ereof and thence 
through substantially radial passages into 

^40 longitudinal passages in .the. armature 
^ore .gnd theiHje. through, a centrifugal 
fan at the other end of the machine to we 
•exterior thereof,. <he casing <^ the cen- 
trifugal fan being provided with axmtdar 

A5 ribs or rings cooperating with other ribs 

*■ • or rin^s provided both on the outer. «Qd 
face of an annular portion of the machine 
casing, and- on an end disc. . With s:uch 
arrangement . however the enclosure of 

.50 the aforesaid . working parts is not com- 
plete since it is eftecied by means of but; 
faces rotating. at a high speed relative to 
one another, namelT the casing of the 
centrifueral fan on the one hand and the 

55 aforesaid fixed casing members on the 
other hand. 

Aocordins: to the present invention the 
working parts such bb the field magnets, 



armature windings commutator and brush 
.gear are completely enclosed by means of 60 
an' end (bell at each end of the machine, 
that is to say, by means of casing mem- 
bers which do not have relatrve rotation, * 
and the cooling air is passed throii^h 
longitudinal passages m me rotor which 65 
communicate with inlet and outlet open- 
ings located ^within both of the beanngs 
or in those parts of the shaft or sleeves 
upon which the two bearing races are 
mounted, namely openings formed in por- 70 
tions of the -rotor which project through 
and beyond the bearings, the air passing 
through the passages in the rotor being 
prevented from entering the enclosed 
space containing the working parts of the 75 
machine. In addition the yoke or frame 
of the machine or the exterior portion of 
the pimchings in the case of a machine 
with a skeleton- type frame, may be cooled 
by the provision of one or more passages 80 
through which cooling air is passed. Pre- 
ferably the yoke or frame is jacketed and 
is provided with projecting ridges which 
divide the jacket into a plurality of 
channels and increase the cooling sur- 85 
faces, and according to a further feature 
>of the invention the yoke or frame of the 
machine is cast with relatively thick 
single or multiple helical ridges which 
provide ducts or channels offering long 90 
and restricted paths and a consequent 
high velocity for the cooling air. At the 
same time said helical ridges increase the 
strength of the yoke or frame and add to 
the volume of magnetisable material 95 
therein. The cooling air may be passed 
•through the rotor and through the jacket 
on the yoke or frame either in series or in 
parallel, and for this purpose a fan may 
be employed which is advantageously lOO 
mounted upon the rotor and enclosed 
within a prptecting frame or casing. 

.!A.ccordhfLg to. one arrangement tlie fan 
may be located at one end of the machine 
so that it eitiier draws or forces air first 105 
through the aar jacket and then through 
-^e rotor in series. According to another 
arrangement the air may enter both the 
rotor and the . yoke jacket at either end of 
the machine and be drawn therethrough 110 
in parallel by means of a fan located at 
ihe other end cf the machine. Accord- 
ing to a further arrangement the air may 
be drawn through the rotor and then 
forced through the yoke jacket after 115 
passing through the fan. 
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To ena*ble the invention to te clearly 
tmderstood it will now be described by 
way of example witii reference to the 
accompanying drawings in which Eg. 1 
5 is an elervation partiy in section of a 
direct current machine having an air 
cooling arrangement in accordance with 
the invention, Fig. 2 i& a sectional eleva- 
tion of part of the yoke showing a modi- 
10 fication, and "Fig. 8 is a section on the 
line ni— rH of Rg. S. Fig. 4 is a 
view similar to Pig. 1 of another modi- 
fication. 

Eeferring to F5^. 1 of the drawings, 
15 the machine ther«m ilhistrafced comprises 
a field magnet system, one pole 1. of 
which is shown connected to s substan- 
tially cylindrical yoke 2, m armature 8 
having a plurality of slot conductors 4 
'20 and a conmiutatar 5 which oo-operates 
with collector brushes 6. The armature 
8 rotates in hearings which are enclosed 
*s shown, and comprises tiie usual slotted 
core which may be mounted directly on 
25 the shaft or as shown upon a spider d 
which in turn is mounted on a shaft 9. 
Upon the ends of the shaft 9 are mounted 
cylinders 10 and 11, a spacing cylinder 
12 being interposed as shown between 
30 the cylinder 10 and the spider B. The 
cylinder 10 may be the usual commutator 
spider. The cylindrical yoke 2 is closed 
at the commutator end of the machine by 
means of a beU 18, whilst at the other 
"35 end it is closed by means of a bell IS*". A 
layer of • insiilating material 14 is pro- 
vided between the windings 4 and the 
cylinders 10, 11 and 12, the arrangement 
being such that the field magnets, the 
40 arpiature windings and the conmautator 
and brushes are totally enclosed, namely 
by the yoke 2 and the end bells 13 and 
13*, the bearing covers, the outer surfewse 
of the cylinders 10, 11 and 12 and also 
45 the axial vent ducts in the armature core 
or spider. 

The cylinders 10 and 11 project beyond 
the ring bearings and are provided with 
longitudinal passages 15 and 16 respec- 

•50 tively, the cylinder 12 being sinailarly 
provided with longitudinal passages 17. 
and the arrangement is such that passages 
are formed through the length of the 
rotor through which cooling air can pass 

55 without being admitted to the above- 
mentioned space -containing the poles 1, 
armature whadings 4, commutator 5 and 
hrushes 6. 

A fan 18 of any convenient type is 

•60 mounted upon the commutator end of the 
shaft 9, being preferably protected by 
means of a casing 19. The said fan is 
arranged to draw air longitudinally 
through the passages 16, the rotor spider 



8 or armature core vent ducts and the 65 
possages 17 and 15. 

In the arrangement shown in Pig. 1 
the yoke 2 is provided with a helical 
ridge or thread 5^) and is enclosed in an 
external casing 21 so that a helical jacket 70 
space or channel 22 is provided. The 
jacket space 22 is furnished with an air 
inlet 28 and an outlet 24. An air-tight 
cover 25 is provided at the right hand 
end of the machine so as to place the 75 
outiet <^ning 24 of the jacket 22 in 
communication with the rotor passage 16. 
The fan 18 thus draws air i^rou^ the 
yoke jacket and through the rotor in 
series. sO 

With the arrangement above described 
it will be appreciated that by reason of 
the helical ridge or thread 20 which is 
relatively thick and may be single or 
multiple, the channel 22 is long and 85 
offers an extended cooling surface and a 
restricted path for the air, resulting in a 
consequently high air velocity. At the 
same time the threads 20 increase the 
mechanical strength of the yoke 2 and. 90 
add to the volume of magnetic material 
therein. As previously set foriii, the air 
passing through the rotor and the jacket 
efficiently cools the enclosed working 
parts of the machine without coming into 95 
contact with the latter. 

Instead of the helical ridges 20 illus- 
trated in Kg. 1, lonjgitudmal ridges 26 
may be employed as Hlustrated in Pigs. 
2 and 3, providing a plurality of longi- 100 
tudinal air passages S7, a plurality of 
openings 28 and 24 and the jacket cover 
21 being provided similar to those previ- 
ously described. 

Whilst in the arrangement shown in 105 
Pig, 1 the air is drawn through the rotor 
and jacket in series, accorcSng to the 
modified arrangement illustrated in Pig. 4 
the cooling air is drawn through the rotor 
and the jacket in parallel. The fan 18 110 
is arranged at the opposite end of the 
shaft so that during its rotation it draws 
air simultaneously through the openings 
24 in the jacket and from the passages 16 
in the rotor. In this modification the 115 
air passes in the same direction through 
the jacket as that described in Pig. 1 but 
in the reverse direction through the rotor, 
as clearly shown by. the full line aYrows. 

Ih some cases means may be provided 120 
for circulating the air about the totally 
enclosed working parte. Thus an 
auxiliary fan 28 may be provided upon 
the rotor at the right hand end thereof 
within the end bell 18* as clearly shown 125 
in Pig. 4, a cylindrical liner 29 being 
provided within the yoke 2 and spaced 
thei-efrom so as to provide a substantially . 



AVAILABLE 



^,187 



cylindrical passage or jacket space 3Q. 
With tills arrangement the fan draws air 
tliroagh the air gap between the magnet 
poles from left to right and returns it 

5 from right to left through the passage or 
the ja^t space 30 as shown by the dotted 
arrows. Thus the air circulated hj the 
iaa 28 estiacts heat from the hot surfaces 
of the enclosed working parts and is then 

10 cooled by being brought into contact with 
the sui'laoes which are cooled by tbe 
external air circulated by means of the. 
jan 18. 

It will be understood that various. modi- 
15 fications may be made without departing 
from the scope of the invention. lf<a 
example, the cooling air may be passed 
through passages form«d in the rotor, o£ 
through the oommfutator spider and tbe 
20 rotor spider; the r^tor being so con- 
; structed in.botii eases that the air pass* 
ing through it cannot enter the enclosed 
space containing tbe working parts of the 
maehine. 

25 Having How particularly described and 
ascertained the nature of our said inven- 
ticm and in what manner the same is to 
be perfoimed, we declare tliat what .wc 
cldim is:: — 

SO 1. A dynamo electric machine in 
which such working parts as the wind- 
ings, commutator and brushes are com- 
pletely enclosed against the admission of 
extern air by meatis of fixed end bells 

85 and. wherein cooling air is passed from 
the exterioy of the machine through tlje 
rotor via longitudinal passages within 
both of the journals, or in those parts of 
the shaft or sleeves upon which tlie two 

40 bearing races are mountejd,- substantially 
as set forth. ■ ' ' ^ 

2. A dynamo electric machine in 
which such working pai-ts as the wind- 
ings, commutatoi*: and .brushes aie com- 



pletely enclosed against the admission cf 45 
external air and wherein cooling is pro- 
vBed by the passage of extenial air flow- 
ing in contact with surfaces which are 
dextemal. to the spaee containing the ^ 
enclosed working parts and are in part 50 
formed by spirally arranged ribs on the 
exterior surface of the yoke, substa^i- 
tially as described, 

3. A dynamo electric machine as 
claimed in Claim. 1. the yoke of which is 55 
proyided with a cooling jacket through 
which the external cooling air is drawx^ 

or forced, substantially as described. 

4. A dynamo .electric machine as ^ ; 
claimed in Claim 8, in which the yoke is 60 
formed with external longitudinal ridges 
within the coohng jacket so as to provide 
restricted paths and additional cooling 
euzfaces for the cooling air» substantially j 
as deseribed. - 65 

5. A dynamo electric machine as 
claimed in any one of tbe preceding 
claims, * in which a fan mounted upon 
the rotor externally to the bearings 2raws : 
or forces the external cooling air tlirough 70 
the yoke jacket and tbe rotor passages in 
series or in parallel. 

6. A dynamo electric machine as 
claimed in any one of the jpreceding . • 
doims, in which the enclosed air is cir- 76- 
culated about the enclosed working parts, 
substantially as described- 

7. Totally enlosed dynamo electric 
machines provided with the cooling 
arrangenients, ' substantially as herein 80 
described with reference to the accom- 
panying drawings. 

Dated the 5th day of August, 1924. 
A.' S. CACHEMAILI^E, 
• Chartered Patent Agent, 85 
2, Norfolk Street, Strand, London, W.C., 
• • * Agent for the Applicants. 
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